(1) that if S(0) > 0, S(t) > 0, which can be shown by contradiction. Assume that S(t) = 0 for the first time at time 5 t 1 > 0, then S (t 1 ) ≤ 0, which contradicts with S (t 1 ) = Λ > 0 following from the first equation of system (1).
Define D = {(S(t), E(t), I(t), R(t), M (t)) ∈ R

+ , t ≥ 0|0 ≤ S(t) + E(t) + I(t) + R(t) ≤
Denote the total population N (t) = S(t) + E(t) + I(t) + R(t), It's easy to see that N (t) satisfies
6
Thus, we have shown that if S(0) > 0, then S(t) > 0. Similarly, it can be shown that E(t) ≥ 0 if E(0) ≥ 0, 7 I(t) ≥ 0 if I(0) ≥ 0, R(t) ≥ 0 if R(0) ≥ 0 and M (t) ≥ 0 if M (0) ≥ 0.
Hence, we have that D is a positively invariant and 10 attracting region in R 5 + for system (1).
11
Stability of the disease free equilibrium
12
The Jacobian matrix of the reduced model at the disease free equilibrium E 0 (
and the corresponding characteristic eigenvalues are −µ, −δ and the roots that satisfy the function
which is equivalent to R 0 = βσΛ µ(σ+µ)(γ+µ) < 1. However, positive real part eigenvalues are possible if
Hence the disease free equilibrium E 0 is locally 17 asymptotically stable if R 0 < 1, and unstable if R 0 > 1.
18
Let V = E + σ+µ σ I, then if R 0 ≤ 1, the derivative of V along a solution of (1) is
since S ≤ Λ µ , I ≥ 0 and 0 ≤ f (I, M ) ≤ 1. V = 0 holds true only when I = 0. Thus we have that the disease free 20 equilibrium E 0 is globally asymptotically stable when R 0 ≤ 1.
21
Stability of the endemic equilibrium
22
When R 0 > 1, the unique endemic equilibrium E * exists and the disease free equilibrium E 0 is unstable. The
23
Jacobian matrix of the reduced model at E * is
and the corresponding characteristic equation is
where
from which we have a 1 a 2 − a 3 > 0, and a 3 (a 1 a 2 − a 3 ) − a 2 1 a 4 > 0. Thus, by the Hurwitz stability criterion, we 26 know that the real parts of the eigenvalues of J(E * ) are negative, indicating the local stability of the endemic 27 equilibrium E * .
28
When we prove the local stability of the endemic state we have the following detailed calculation.
Appendix B: Calculation of the optimal control 32 Consider the optimal control problem to minimize the objective functional
Define the Hamiltonian H for the control problem:
3/5 then the adjoint equations and transversality conditions are given:
By the optimality conditions, we have
Note that the boundness are placed on the control variable u(t), 0 ≤ u(t) ≤ u max , then the optimality condition 38 is changed to
This can be rewritten in compact notation
which is the optimal control. 
Model 2:
Model 3:
Model 4:
4/5
In the first two models, the transmission rate is modified by a media function only related to the number of 51 infected individuals. In the latter two models, which are the two particular models proposed in our paper, the 52 dynamics of media reports is considered and the media function is a decreasing function with respect to the 53 number of infected individuals (I) and the media reports (M ). We use the data from 3rd September to 21st
54
September and the Least Square method to estimate the parameter values and AIC values, the data fitting for 55 four different models are shown in the following Figure S1 and Table S1 . We see that the model without the M compartment has a slightly better fit. However, as we are interested in 57 study the effects of M and I in later stages of the outbreak, we have elected to include an in-depth study of the 58 model with M compartment and media functions f 1 and f 2 .
